Binding of leukotriene B4 and its analogs to human polymorphonuclear leukocyte membrane receptors.
LTB4-induced proinflammatory responses in PMN including chemotaxis, chemokinesis, aggregation and degranulation are thought to be initiated through the binding of LTB4 to membrane receptors. To explore further the nature of this binding, we have established a receptor binding assay to investigate the structural specificity requirements for agonist binding. Human PMN plasma membrane was enriched by homogenization and discontinuous sucrose density gradient purification. [3H]-LTB4 binding to the purified membrane was dependent on the concentration of membrane protein and the time of incubation. At 20 degrees C, binding of [3H]-LTB4 to the membrane receptor was rapid, required 8 to 10 min to reach a steady-state and remained stable for up to 50 min. Equilibrium saturation binding studies showed that [3H]-LTB4 bound to high affinity (dissociation constant, Kd = 1.5 nM), and low capacity (density, Bmax = 40 pmol/mg protein) receptor sites. Competition binding studies showed that LTB4, LTB4-epimers, 20-OH-LTB4, 2-nor-LTB4, 6-trans-epi-LTB4 and 6-trans-LTB4, in decreasing order of affinity, bound to the [3H]-LTB4 receptors. The mean binding affinities (Ki) of these analogs were 2, 34, 58, 80, 1075 and 1275 nM, respectively. Thus, optimal binding to the receptors requires stereospecific 5(S), 12(R) hydroxyl groups, a cis-double bond at C-6, and a full length eicosanoid backbone. The binding affinity and rank-order potency of these analogs correlated with their intrinsic agonistic activities in inducing PMN chemotaxis. These studies have demonstrated the existence of high affinity, stereoselective and specific receptors for LTB4 in human PMN plasma membrane.